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"A<iQlomeration Of Aiumina And Binder Therefor" 
Field of the Invention 

The present invention relates to a method for the agglomeration of particles of 
alumina, or particles containing a substantial portion of alumina, and a binder for 
5 use in such, 

Background Art 

In the Bayer process for the extraction of alumina from alumina containing ores, 
precipitated alumina tri-hydrate fe filtered, dried and calcined. This yields high 
purity alumina with a narrow range of particle sizes. However, a by-product of the 

1 0 calcination process is extremely tine particles of alumina, with an average size of 
less than 30 ^m. This by-product is caught in the gas cleaning devices, including 
multi-cyclones, electrostatic precipitators and/or bag-houses, attached to the 
calcination device. Such particles are commonly knpwn as ESP dust. In addition 
to being difficult to handle, ESP dust is difficult to reintroduce into the process 

15 stream, not being readily redigested in the highly caustic solution of the digestion 
phase. 

Accordingly, it is desirable to be able to agglomerate small particles of alumina, 
such as ESP dust, to fomn coarser particles, Ideally, these coarser particles are of 
a size range suitable for use in aluminium smelting. 

20 In the ceramics industry, particles are agglomerated by spray drying using organic 
polymers as binders. However, the agglomerates fomied by these methods are 
typically weakly bonded and they are readily degraded when handled or 
transported. 

In Australian Patent 664328. there is provided a method for agglomerating 
25 alumina particles with a binder comprising a polymer form of a hydroxy salt of 
aluminium. In a variant of the invention, activated alumina is used to reduce the 
quantities of the binding agent required. The activated alumina is believed to 
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enhance binding by forming a film of pseudo boehmite that adheres to the 
particles of unactivated alumina powder. However, it is clearly stated that the 
activated alumina cannot be used atone to achieve beneficial agglomeration of the 
alumirta particles. 

However the cost of the bmding agent, and that associated with the production of 
activated alumina, have prevented the widespread application of this method. It is 
one object of the present invention to provide a method for the agglomeration of 
particles of alumina^ or particles comprising alumina, where the quantity of binder 
required is substantially reduced, and the need for activated alumina eliminated. 

The preceding discussion of the background to the invention is Intended to 
facilitate an understanding of the present invention. However, It should be 
appreciated that the discussion is not an acknowledgement or admission that any 
of the material referred to was part of the common general knowledge in Australia 
as at the prforily date of the application. 

Throughout the specification, unless the context requires otherwise, the word 
"alumina" wrll be understood to encompass fully dehydrated alumina, fully 
hydrated alumina, partially hydrated alumina or a mixture of these forms, 

Throughout the specification, unless the context requires othenMso, the term 
"alumina particles" will be understood to include particles of an alumina containing 
material where the alumina content of said particles Is at least about 30% by 
weight AI2O3. 

Further, throughout the specification, unless the context requires othenwise. the 
word "comprise" or variations such as "comprises" or "comprising", will be 
understood to imply the Inclusion of a stated integer or group of integers but not 
the exclusion of any other integer or group of integers. 
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Disclosure of the Invention 

tn accordance with the present invention, there is provided a method for the 
agglomeration of alumina particles, the method compiising the steps of: 

adding a quantity of pseudo-boehmlte to the alumma particles; and 

5 spray drying the mixlure so formed to produce agglomerated granules. 

Preferably, the pseudo-boehmite is added as an aqueous suspension. 

Preferably, the aqueous suspension of pseudo-boehmite Is formed at a 
temperature between about 15 and WC. Preferably still, the aqueous 
suspension of pseudo-boehmite is formed at a temperature above about 8(yc. In 
10 a highly preferred form of the invention, the aqueous suspension of pseudo- 
boehmite Is formed at a temperature above about 85^. 

Preferably, a quantity of acid is added to the aqueous suspension of pseudo- 
boehmite such that the pH of such is between about 2 and 6* Advantageously, a 
quantity of acid is added to the aqueous suspension of pseudo-boehmite such 
15 that the pH of such is approximately 3. Preferably, the acid is monoprotic, in a 
highly preferred form of the invention, the acid is acetic acid. 

Preferably, before ttie step of adding a quantity of pseudo-boehmite to the 
alumina particles, the present invention comprises the step of grinding the 
alumina particles to a Dso of less than 12 ^m. Preferably, the alumina particles 
20 are ground to a D50 of (ess than about 9{im» In a highly preferred form of the 
invention, the alumina particles are ground to a Dso of about 5\xm. 

In one form of the Invention, a quantity of water is added to the alumina particles 
to form a slurry, the slurry then being subjected to grinding. 

In an alternate form of the invention, the alumina particles are subjected to dry 
25 grinding before a quantity of water is added to fonm a slurry. Where the alumina 
particles are subjected to dry grinding before a quantity of water Is added to form 
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a slurry, the quantity of water may be provided by way of the aqueous suspension 
of pseudo-boehmite. 

Preferably, the slunry is of as high a density as possible. Preferably still the slurry 
comprises at least 50% solids. Typically, the slurry comprises between about 40 
and 60% solids. 

The slurry may also contain a viscosity modifier The viscosity modifier may be 
one or more of acetic acid, citric acid or a polyacrylate. Preferably, sufficient 
viscosity modifier is added such that the viscosrty of the slurry Is less than about 4 
cp. In a preferred form of the invention, the viscosity modifier Is acetic acid. In a 
highly preferred form of the invention, sufficient acetioacid is introduced such that 
the concentration of the acetic acid in the sluriy fs between about 0,2 and 1 .5% by 
weight of the alumina particles. 

Preferably, before the quantity of pseudo-boehmiie is added to the alumina 
particles, the method comprises the additional steps of; 

neutralising, dewatering and washing the alumina particles. 

In one form of the Invention, dewatering fs achieved by way of filtration. In an 
alternate form of the Invention, dewatering may be achieved by way of 
centrifugation. Preferably, carbon dioxide is used to neutralise the alumina 
particles. 

The step of neutralising, dewatering and washing the alumina particles may be 
carried out before or after grinding the alumina particles. Conveniemly, the step 
of neutralising, dewatering and washing the alumina particles is carried out before 
the step grinding the alumina part:icles as a smaller filter may be used. 

The method of the present invention may comprise the additional step of: 

heating the agglomerated granules. 
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In one form of the Invention, the agglomerated particles are dehydroxylated by 
heating to approximately 300^0, In an alternate form of the invention, the 
agglomerated granules are calcined above 500*^0. 

Best Mode(s) for Carrying Out the Invention 

5 The method of the present invention will subsequently be described, by way of 
example only, with reference to one embodiment thereof and several examples. 

In the embodiment, a quantity of water Is added to particulate alumina to form a 
slurry of a density between about 40 and 60% solids. A viscosity modifier, in the 
fom^ of acetic acid is added to the slurry such that the concentration of acetic acid 
10 in the slurry is between about 0.2 and 1 ,5% by weight of the alumina particles, 

The slurry Is then subjected to grinding such that the alumina particles are ground 
to a DgQ of less than 1 2^m and preferably about 5pm- 

' A quantity of binding agent in the form of an aqueous suspension of pseudo 
boehmite is added to the slurry. 

15 The aqueous suspension of pseudoboehmite is formed at a temperature above 
about 80**C, and preferably above about 85°C. A quantity of monoprotic acid, 
preferably acetic acid, is added to the aqueous suspension of pseudo boehmite 
suQh that the plH is about 3.0. 

The mixture formed by the addition of the aqueous suspension of pseudo 
20 boehmite to the slurry is then spray dried to produce agglomerated granules. 

The agglomerated granules may then be heated to in excess of approximately 
300°C to effect dehydroxylaiion of such, or in excess of approximately above 
500°C to effect calcination of such. 
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The present invention will now be described by way of eleven examples. 
However, it must be appreciated that the following description of those examples 
is not to limit the generality of the above description of the invention. 

Examples 

Example 1 

One kilogram of alumina particles with a D50 of 15,3 |Jm was added to 1200 mL of 
water to form a slurry. Carbon dioxide gas was bubbled through the slurry until 
the pH of such was about 6,5. Glacial acetic acid (Sg) was added to the slurry, 
which was then heated to a5°C. 

A quantity of a pseudo-faoehmito suspension was added to the slurry. The 
pseudO'boehmite suspension was prepared by the dispersion of 50 g of a 
commercial pseudo-boehmlte (either Catapal B (supplied by Vista Condea) or HiQ 
X (supplied by Alcoa World Chemicals)) in 200 g of SS^'C water. After the mix 
returned to 85^C, 5 g of glacial acetic acid was added. 

After mixing for several minutes the slurry to which the pseudo-boehmite 
suspension was added was then spray dried. Throughout the spray drying the off 
gas temperature was maintained at 1 80**C, Portions of the product were calcined 
at SOO^C rn a muffle furnace for one hour. 

Example 2 

One kilogram of alumina particles with a Dso of 15.3 pm was added to 1200 mL of 
water to form a slurry* Carbon dioxide gas was bubbled through the slurry until 
the pH of such was about 6.5. The slurry was filtered and washed with a further 
500 mL of water* The filter cake was then re-slurried in sufficient water to produce 
a slurry containing 50% solids. Glacial acetic acid (5g) was added to the final 
slurry^ which was then healed to 85°C. 
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A quantity of a pseudo-boehmite suspension was added to the slurry. The 
pseudo-boehmite suspension was prepared by the dispersion 50 g of a 
commercial pseudo-boehmite (either Catapal B (supplied by Vista Condea) or HiQ 
X (supplied by Alcoa World Chemicals)) in 200 g of es'C water. After the mix 
5 returned to dS^C 5 g of glacial acetic acid was added. 

After mixing for several minutes the sluriy to which the pseudo-boehmite 
suspension was added was than spray dried. Throughout the spray drying the off 
gas temperature was maintained at 1 SCC. Portions of the product were calcined 
at SOCC in a muffle furnace for one hour. 



10 Examples 

One kilogram of alumina particles with a Dso of 15.3 jjm was added to 1200 mL of 
water to form a slurry. Carbon dioxide gas was bubbled through the slurry until 
the pH of such was about 6.S. The slurry was filtered and washed with a ftjrther 
500 mL of water. The filter cake was then re-sluiried in sufficient water to produce 
15 a slurry containing 50% solids. Glacial acetic acid (Sg) was added to the final 
slurry, which was then heated to 85°C. 

A quantity of a pseudo-boehmite suspension was added to the slurry. The 
pseudo-boehmite suspension was prepared by the dispersion 20 gm of a 
commercial pseudo-boehmite (either Catapal B (supplied by Vista Condea) or HiQ 
20 X (supplied by Alcoa World Chemicals)) in 200 g of 85"C water. After the mix 
returned to 85*^0 5 g of glacial acetic acid was added. 

After mixing for several minutes the slurry to which the pseudo-boehmite 
suspension was added was then spray dried. Throughout the spray drying the off 
gas temperature was maintained at ISO'C. Portions of the product were calcined 
25 at 500'C In a muffle furnace for one hour. 
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Exgmple 4 

Alumina particles with a D50 of 15.3 pm were slurried in of water. Carbon dioxide 
gas was bubbled through the slurry until the pH of such was about 6.5. The slurry 
was filtered and washed with a further 500 mL of water, then dried. The powder 
5 was then dry ground in a Jet Mill. One kilogram of the ground alumina particles 
was added to 800 mL of water to form a slurry.. QIacial acetic acid (5g) was 
added to the final slurry, which was then heated to 85*^C, 

A quantity of a pseudo-bofehmite suspension was added to the slurry, The 
pseudo-boehmite suspension was prepared by the dispersion 10 gm of a 
10 commercial pseudo-boehmite (either Catapal B (supplied by Vista Condea) or HiQ 
X (supplied by Alcoa World Chemicals)) in 200 g of 85*^0 water. After the mix 
returned to 85°C 5 g of glacial acetic acid was added. 

After mixing for several minutes the slurry to which the pseudo-boehmlte 
suspension was added was then spray dried. Throughout the spray drying the off 
1 5 gas temperature was maintained at 1 80**C. Portions of the product were calcined 
at SOO^C in a muffle furnace for one hour. 

Example 5 

Alumina particles with a D50 of 15.3 pm were slurried in water. Carbon dioxide gas 
was bubbled through the slurry until the pH of such was about 6.5. The slurry was 
20 filtered and washed with a further 500 mL of water, then dried. The powder was 
then dry ground In a Jet Mill. One kilogram of the ground alumina particles was 
added to 620 mL of water to fonn a slurry. Glacial acetic acid (4.4g) was added to 
the final slurry, which was then heated to 85°C. 

A quantity of a pseudo-bcehmite suspension was added to the slurry. The 
25 pseudo-boehmite suspension was prepared by the dispersion 10 gm of a 
commercial pseudo-boehmite (either Catapal B (supplied by Vista Condea) or HiQ 
X (supplied by Alcoa World Chemicals)) in 200 g of 85°C water. After the mix 
returned to BS'^C. 07 g of glacial acetic acid was added. 
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After mixing for several minutes tlie slurry to which the pseudo-boehmite 
suspension was added was then spray dried. Throughout the spray drying the off 
gas temperature was maintained at 180«C. Portions of the product were calcined 
at 500*0 in a muffle furnace for one hour, 

5 Example 6 

Alumina particles with a Dsn of 15.3 pm were slurried in water. Carbon dioxide gas 
was bubbled through the sluriy until the pH of such was about e.5. The slurry was 
filtered and washed with a further 500 mL of water, then dried. The powder was 
then dry ground in a Jet Mill, One kilogram of the ground alumina particles was 
1 0 added to 800 mL of water to form a slurry. Glacial acetic acid (5g) was added to 
the final slurry, which was then heated to 85*0. 

A quantity of a pseudo-boehmite suspension was added to the slurry. The 
pseudo-boehmrte suspension was prepared by the disperaion 20 gm of a 
commercial pseudo-boehmite {either Catapal B (supplied by Vista Condea) or HiQ 
15 X (supplied by Alcoa Worid Chemicals)) in 200 g of 85*0 water. After the mix 
relumed to 85°C 5 g of glacial acetic acid was added. 

After mixing for several minutes the slurry to which the pseudo-boehmite 
suspension was added was then spray dried. Throughout the spray drying the off 
gas temperature was maintained at 180*C. Portions of the product were calcined 
20 at SOO^C in a muffle furnace for one hour. 

Example 7 

One kilogram of alumina particles with a D50 of 15.3 pm was added to 800 mL of 
water to form a sluny. Carbon dioxide gas was bubbled through the slurry until 
the pH of such was about 6.5.Qfacial acetic add (5g) was added to the slurry, 
25 which was then heated to SS^-C. This slurry was ground for 30 minutes in a 
laboratory far milL 
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A quantity of a pseudo-boehmite suspension was added to the slurry. The 
pseudo-boehmile suspension was prepared by the dispersion 20 gm of a 
commercial pseudo-boehmite (either Catapal B (supplied by VJsta Condea) or HiO 
X (supplied by Alcoa World Chemicals)) in 200 g of 85°C water. After the mix 
5 returned to 85'*C 5 g of glacial acetic acid was added. 

After mixing for several minutes the slurry to which the pseudo-boehmite 
suspension was added were then spray dried. Throughout the spray drying the 
off gas temperature was maintained at IBO^C, Portions of the product were 
calcined at 500°C in a muffle furnace for one hour. 

10 Example B 

One kilogram of alumina panicles with a Dso of 15.3 pm was added to 1200 mL of 
water to form a slurry. Carbon dioxide gas was bubbled through Uie slurry until 
the pH of such was about 6.5. The slurry was filtered and deliquored. The filter 
cake was then reslurried in sufficient water to produce a slurry containing S0% 
IS solids. Glacial acetic acid (5g) was added to the final slurry, which was then 
heated to 85*^0, This slurry was ground for 30 minutes in a laboratory jar mill. 

A quantity of a pseudo-boehmite suspension was added to the slurry. The 
pseudo-boehmite suspension was prepared by the dispersion 20 gm of a 
commercial pseudo-boehmite (either Catapal B (supplied by Vista Condea) or HiQ 
20 X (supplied by Alcoa World Chemicals)) in 200 g of SS^'C water. After the mix 
returned to 85^C 5 g of glacial acetic acid was added. 

After mixing for several minutes the slurry to which the pseudo-boehmite 
suspension was added was then spray dried. Throughout the spray d»yjng the off 
•gas temperature was maintained at 180°C, Portions of the product were calcined 
25 at 50O°C In a muffle furnace for one hour. 
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Example 9 

One kilogram of alumina particles with a Dso of 15,3 pm was added to 1200 mL of 
water to form a slurry. Carbon dioxide gas was bubbled through the slurry until 
the pH of such was about 6.5. Th^ slurry was filtered and washed with a further 
5 500 mL of water. The filter cake was then resfurried In sufficient water to produce 
a slurry containing 50% solids. Glacial acetic acid (5g) was added to the slurry, 
which was then heated to 85°C, This slurry was ground for 30 minutes In a 
laboratory jar mill. 

A quantity of a pseudo-boehmite suspension was added to the slurry. The 
10 pseudo-boehmite suspension was prepared by the dispersion 8 gm of a 
commercial pseudo-boehmite (either Catapal B (supplied by Vista Condea) or HiQ 
X (supplied by Alcoa World Chemicals)) in 200 g of BS^'C water. After the mix 
returned to 85^C 5 g of glacial acetic acid was added. 

After mixing for several minutes the slurry to whfch the pseudo-boehmite 
1 5 suspension was added was then spray dried. Throughout the spray drying the off 
gas temperature was maintained at IBO'C. Portions of the product were calcined 
at 500^0 rn a muffle furnace for one hour. 

Example 10 

Alumina particles with a Dso of 15.3 pm were slurried In water Carbon dioxide gas 
20 was bubbled through the slurry until the pH of such was about 6.5. The slurry was 
• filtered and washed with a further 500 mL of water, then dried. Ttie powder was 
then dry ground in a Jet Mill, One kilogram of the ground alumina particles was 
added to 800 mL of water to form a slurry. Glacial acetic add (5g) was added to 
the final slurry. 

25 A quantity of a pseudo-boehmite suspension was added to the slurry. The 
pseudo-boehmite suspension was prepared by the dispersion 40 gm of a 
commercial pseudo-boehmite (either Catapal B (supplied by Vista Condea) or HiQ 
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X (supplied by Alcoa World Chemicals)) in 200 g of water at room temperature. 5 
g of glacial acetic add was added to this mix. 

After mixing for several minutes the slurry to which the pseudo^boehmile 
suspension was added was then spray dried. Throughout the spray drying the off 
5 gas temperature was maintained at 1 80*C. Portions of the producl were calcined 
at 500^*0 in a muffle furnace for one hour 

Exampfel 1 

Alumina particles with a D50 of 15,3 pm were slurried in water Carbon dioxide gas 
was bubbled through the slurry until the pH of such was about 6.5. The slurry was 
10 filtered and washed with a further 500 mL of water, then dried. The powder was 
then dry ground in a Jet Mill. One kilogram of the ground alumina particles was 
added to 800 mL of water to form a sluny. Glacial acetic acid (5g) was added to 
the final slurry. I 

A quantfty of a pseudo-boehmfte suspension was added to the slurry. The 
15 pseudo-boehmile suspenston was prepared by the dispersion 20 gm of a 
commercial pseudo-boehmite (either Catapal B (supplied by Vista Condea) or HiQ 
X (supplied by Alcoa World Chemicals}) in 200 g of water. 5 g of glacial acetic 
acid was added to the mix. 

After mixing for several minutes the slurry to which the pseudo-boehmite 
20 suspension was added was then spray dried. Throughout the spray drying the off 
gas temperature was maintained at 180°C. Portions of the product were calcined 
at 500*^0 in a muffle furnace for one hour. 

A summary of the test conditions for Examples 1 to 1 1 appears in Table 1 , below. 
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Table 1 



Example 


DustD^o 
(^J^r>) 


7 


? 


How 

Milled 


ou reeo 
D50, (pm) 


Binder 
% 


PeptiseT, X 


1 


1S.3 


No 


No 


No 


1S.3 


5% 


85 


2 


15.3 


Yes 


Yes 


No 


15.3 


5% 


85 


3 


15.3 


Yes 


Yes 


No 


15.3 


2% 


65 


4 


16.3 


Yes 


Yes 


Dry 


4.6 


to 


85 


6 


15.3 


yes 


yes 


Dry 


4.6 


1.0 


85 


6 


15^ 


Yds 


Yes 


Dry 


4.6 


2.0 


85 


7 


15.3 


No 


No 


Wet 


5.0 


2.0 


65 


8 


15.3 


Yes 


No 


Wet 


S.3 


2.0 


85 


9 


15.3 


Yes 


Yes 


Wet 


6.4 


0.6 


65 


10 


15.3 


Yes 


Y9S 


Dry 


4,6 


4.0 


20 


11 


15.3 


Yes 


Yes 


Dry 


4.6 


2.0 


20 



Product sarnples were analysed for soda content so as to distinguish the effect of 
washing the feed dust, as It was suspected that soda content may adversely 
5 affect boehmitic gel fornnation. The results of the soda content analyses of the 
agglomerates appear in Table 2, below 



Table 2 



Example 


1 


2,3 


4,5, 


7 


8 


9, 








6,10.11 






%soda 


0.78 


0.33 


0,27 


0.77 


0-30 


0.33 



Samples of the micro agglomerates were analysed for particle size distribution. 
10 TTie results of the particle size distribution analysis are given in Table 3. below. 
For comparative purposes the size analysis of regular smelting grade alumina 
(SGA) Is also included. 
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uumuidtive percent 
passing size 


1000 pm 


300 


212 (am 


150 ptn 


106 


75|lm 


53 pfn 


Example 1 


100 


79.8 


54,4 


35.5 


21.4 


16.3 


13.7 


Example 2 


100 


84,2 


61.2 


36.7 


15.5 


5.7 


2.1 


Exampid 3 


100 




58.3 


34,0 


13.6 


4.6 


1.4 


Example 4 


100 


65,5 


58.3 


32.3 


12.9 


3.9 


1,0 


Example 5 


100 


87.4 


69.5 


47.7 


24.0 


9.0 


2.6 


Exannp(d6 


100 


a3.o 


51.8 


27.8 


10.9 


3.9 


1,4 


Example? 


100 


63.1 


33.8 


16.7 


6-8 


4.2 


3.5 


Example 8 


100 


77.7 


49^ 


27.7 


10.6 


2.4 


0.3 


Example 9 


100 


9V2 


72^2 


48.1 


24.6 


9,5 


2,8 


Example 10 


100 


89,9 


62.4 


37.6 


16.6 


5.7 


1.7 


Example 11 


100 


d2.3 


67.7 


38.0 


16.1 


5.9 


1.9 


SQA1 


100 


99.9 


99.7 


95.3 


70,1 


34.8 


13.8 


SGA2 


100 


100 


100 


94.4 


42.7 


15,0 


4.8 



In all cases the micro agglomerates formed are of a size slightly coarser than 
smelting grade alumina, but which Is acceptable for the end use, 

5 The micro agglomerates were also tested for strength using an attrition test 
wherein 25 g of micro agglomerate was placed on the top screen in a stack on a 
RoTap, and the RoTap was activated for 5 minutes, A separate sample was 
placed on the RoTap for 20 minutes. The difference In particle size distribution 
was used as a comparative breakage test for the samples. The results were 
1 0 compared to a sample of smelting grade alumina. The results of this testing are 
given in Tables 4 and 6, Table 4. below, shows the results of the attrition testing 
conducted on the discharge from the spray dryer. 
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Table 3 
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Table 4 



Screen size 


I 300 pm 


212 


150 pm 


106 \irti 


75 pm 


^3 pm 


-53 urn 


(Change In pe 


rcont of material retained on screen between 5 and 20 mfnute shakina) 


Example 1 


^197 


-25.2 


-17.S 


-0.6 


\2 


0.6 


61.4 


£xam|>]e 2 


-2.9 


-07 


1,1 


0.9 


0.3 


0.1 


1-2 


Example 3 


*16.g 


'16.4 


9^ 


4.6 


1.9 


1.0 


16.6 


Example 4 


'17 


-1.2 


0.3 


\2 


0.4 


0.2 


0.4 


Example 5 


-2.2 


-,1 


0.5 


0.7 


O.t , 


0.2 


0.9 


Example 6 


-2.3 


0,3 


0.B 


0.4 


0.1 


0.3 


0.5 


Example 7 


-36,0 


-287 


-14.0 


11,4 


-0,1 


1.3 


66,1 






1.4 


2.2 


1.1 


0.6 


0.4 


17 


Example 9 


-.1.4 


-0,9 


0.5 


0.6 


0.2 


-0.1 


^ 1.2 


Example 10 


-0,5 


-0,4 


0.2 


0.1 


0.1 


0.2 


0.4 


Example 11 


-5.3 


0.9 


1.6 


0.8 


0.2 


0.1 


17 


SGA1 


^).1 


-0.1 


■0.5 


-0.5 


-0.4 


0 


1.7 


SGA2 


0 


0 


-0.5 


-1,1 


1.0 


0 


07 



10 



15 



Of particular interest is ttie Increase in the finest portion of the measured particle 
size distribution (S3 Mm) and we can see that the micro agglomerates produced in 
examples 2, 4, 5, 6. 8 and g are of comparable attrition resistance to smelling 
grade alumina. Examples 10 and 11 demonstrated acceptable attrition resistance 

On the basis of these results it was determined that the product of examples 1. 3 
and 7 had unsatisfactory attrition resistance and no further testing was conducted. 
From the attrition test results of the paired Examples 1 and 2 and also 7 and 8 we 
learn that the soluble soda levels of the alumina dust must be reduced before this 
pscudo^boehmil© binding system can be effectively appUed. Apparentiy the 
presence of sduble salts interferes with the peptisation of the pseudo-boehmite. 

A comparison of examples 2 and 3 with examples 6 and 8 show that to produce 
attrition resistant product a higher binder level (5% for example 2. 2% in examples 
3 and 6) is required with coarser dusts. 
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Table 5, below, shows the results of the attrition testing for micro agglomerates 
which have been calcined to 500*0. 



Tables 



Screen size 


300 \im 


212 pm 150 ^m 106 pm 


76 pm 53 pm 1 - 53 pm 


(Change In 


percent of fnalerial retained on screen between 5 and 20 minute shakino) 


Example 2 


-6.6 


1.0 


2.1 


1.2 


0.6 


0.3 


1.4 


Example 4 


-1.8 


•1,3 


0.9 


1.2 


0.4 


0.2 


0.4 


Example 5 


-9.4 


-4.1 


3.3 


4,1 


1.0 


1.0 


4.0 


Example 6 


'10.9 


3.1 


3.6 


1.4 


0.8 


0.3 


1.7 


Example 8 




48 


4.6 


2.1 


0.& 


0.8 


2.7 


Example 9 


-5.8 


^1.6 


S.5 


2.0 


1.0 


0.4 


1.S 


Example 10 


-2.0 


-ae 


0.8 


0.9 


0.3 


0.1 


0.5 


Exdmple 11 


-5.9 


-19.4 


-9.8 


11^ 


3.3 


2.5 


17,8 


SQA1 


-0.1 


'0.1 


^0,5 


-0^ 


-0,4 


0 


1.7 


SGA2 


0 


0 


-0.5 


-1.1 


1,0 


0 


0.7 



5 Calcination to 500°C causes any glbbsite. which may be present in the dust, and 
the pseudo-boehmile added to dehydroxylate. Attrition resistance remains 
generally acceptable Whilst demonstrating acceptable attrition resistance down to 
the 2% binder level before calcination. Examples 10 and 11 showed 
unsatisfactory attrition resistance below 4% binder concentration after calcination. 

10 From the preceding results, it can be seen that the method of the present 
Invention Is highly effective at agglomerating alumina particles into micro- 
agglomerates of appropriate size and resistance to attrition to be Incorporated into 
smelting grade alumina. This is achieved using levels of binder much lowarthan 
that utilised in the prior art, affording cost savings and industrial hygiene benefits. 

15 It is envisaged that a catalyst metal may be added to the slurry to produce a high 
surface area catalyst product on an alumina birder. 



Modifications and variations such as would be apparent to the skilled addressee 
are considered to fall within the scope of the present invention. 



Received from < 724 337 59S9 > at 1016103 12:0S:40 PM [Eastern Daylight Time] 



OCT-06-2003 HON 12:21 PH ALCOA IPLD 



FAX NO. 724 337 



P. 27 



-17- 

The Claims Defining ihe Invention are as Follows 

1. A method for the agglomeration of alumina particles, the method 
characterised by the steps of: 

adding a quantity of pseudo-boehmite to the alumina particles; and 
5 spray drying the mixture so formed to produce agglomerated granules. 

2. A method according to claim 1 characterised in that the pseudo-boehmite is 
added as an aqueous suspension. 

3. A, method according to claim 2 characterised in that the aqueous suspension 
of pseudo-boehmite is fornied at a temperature between about 1 5 and 1 00"^. 

10 4. A method according to claim 2 or 3 characterised in that the aqueous 
suspension of pseudo-boehmite is formed at a temperature above about 80<»C. 

5. A method according to daim 4 characterised In that the aqueous suspension 
of pseudo-boehmite is formed at a temperature above about 85°C. 

6. A method according to any one of claims 2 to 5 characterised in that a 
1 5 quantity of add is added to the aqueous suspension of pseudo-boehmite such 

that the pH of such is between about 2 and 6. 

7. A method according to claim 6 characterised in that a quantity of acid Is added 
to the aqueous suspension of pseudo-boehmite such that the pH of such is 
approximately 3. 

20 8. A method according to claim e or 7 characterised in that the add is 
monoprotlc. 

9. A method according to claim 8 characterised in that the acid is acetic add. 
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10. A method according to any one of the preceding claims characterised in that, 
before the step of adding a quantity of pseudo-boehmite to the alumina 
particles, the present invention comprises the step of grinding the alumina 
particles to a Dso of less than 1 2 pm. 

5 1 1 . A method according to claim 10 characterised in that the alumina particles are 
ground to a Dso of less than about 9pm. 

12. A method according to claim 1 1 characterised in that the alumina particles are 
ground to a Dso of about 5pm. 

13. A method according to any one of the preceding claims characterised in that a 
10 quantity of water is added to the alumina particles to form a slurry, the slurry 

then being subjected to grinding. 

14. A method accortJing to any one of claims 1 to 12 diaracterised in that the 
alumina particles are subjected to dry grinding before a quantity of water Is 
added to form a slurry. 

15 15. A method according to daim 14 characterised in that the quantity of water 
may be provided by viray of the aqueous suspension of pseudo-boehmite. 

16. A method according to any one of claims 13 to 15 characterised in that the 
slurry Is of a high density. 

17. A method according to claim 16 characterised in that the slurry comprises at 
20 least 50% solids. 

18. A method according to claim 16 characterised in that the slurry comprises 
between about 40 and 60% solids. 

19. A method according to any one of ciaims 13 to 18 charat^erised in that a 
viscosity modifier is added to the slurry. 



Received from < 724 337 5959 > at 1016/03 12:08:40 PM pstem Daylight Time] 



OCT-06-2003 HON 12:22 PM ALCOA IPLD 



FAX NO. 724 337 



P. 29 



"^onmm i-cryAuoi/00213 

-19- 

20. A method according to claim 19 diaracterised In that the viscosity modifier 
contains one or more of acetic acid, citric acid or a polyacrylate. 

21 . A method according to claim 19 characterised in that the viscosity modifier is 
added such that the viscosity of the slurry Is (ess than about 4 cp. 

5 22. A method according to any one of claims 19 to 21 characterised in that the 
visK>slty modifier is acetic acid. 

23. A method according to claim 22 characterised In that sufficient acetic add Is 
intraduced such that the concentration of the acetic acid in the slurry is 
between about 0.2 and 1 .5% by weight of the alumina particles. 

10 24. A method according to any one of the preceding claims characterised In that 
before the quantity of pseudo-boehmite is added to the alumina particles, the 
method comprises the additional steps of: 

neutralising, dewaterlng and washing the alumina particles. 

25. A method according to claim 24 characterised In that dewaterlng is achieved 
15 byway of f/ltratiort. 

26. A mettiod according to claim 24 characterised in that dewatering Is achieved 
by way of centrifugation. 

27. A method according to any one of claims 24 to 26 characterised In that carbon 
dioxide Is used to neutralise the alumina particles. 

20 28. A method according to any one of claims 24 to 27 characterised in that the 
step of neutralising, dewatering and washing the alumina particles is carried 
out before grinding the alumina particles* 

29. A method according to any one of the preceding claims characterised by the 
step of; 
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heatlngthe agglomerated granules. 

30. A method according to claim 29 characterised in that the agglomerated 
particles are dehydroxylated by heating to approximately SOCC. 

31. A method according to daim 29 characterised in that the agglomerated 
5 granules are calcined above 500*>C. 

32. Agglomerated alumina particles produced by any one of the meltiod of any 
one of claims 1 io3l. 

33. A method for the agglomerallon of alumina particles substantially as described 
herein with reference to any one of Examples 1 to 1 1 . 

10 34. Agglomerated , alumina particles substantially as described herein with 
reference to any one of Examples 1 to 11 . 
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